NEED FOR IMPROVEMENT.
While the showing made by the above totals is impressive, it does not imply that there is no further opportunity for improvement. The acre yields have not increased during the period, but have remained about the same, fluctuating according to the quantity and distribution of the rainfall. As there is relatively little new land available that is adapted to the profitable production of these crops, future increase in production must come largely through increased yields per acre. The present average yields, 12 bushels for wheat, 26.3 bushels for oats, and 23.8 bushels for barley, are not enough. Production must be increased to keep pace with the constant increase of population.
Whether or not production is increased will depend partly upon the improvement of economic conditions. There is now far too much land farmed by short-term renters who care little about crop or soil improvement. It rests largely with the landowners whether or not the yields per acre are to be increased.
The requirements for crop improvement are essentially the following : (1) Better varieties.
(4) Better soil treatment.
(2) Better seed.
(5) Better tillage and cultivation.
(3) Better rotations. The monthly, seasonal, and annual rainfall by years at the stations at Brookings, Highmore, Eureka, and Cottonwood, S. Dak., are shown in Table I , with averages for the periods for which records are reported and a summary of these averages. 1903 1904 1905 1906 1907 1908 Acreage. Table III . This bears out the conclusion that the farmer in the semiarid portion of South Dakota can produce wheat profitably in a long period of years, but that for short periods he is likely to lose. In practice this would mean that wheat growing in that area should be considered as but one part of the business of the farm rather than its main dependence.
In figure 2 the yields of some of the leading varieties of wheat are shown graphically. It In determining which variety to grow in any given locality it is necessary to consider the milling quality, the time required from seeding to maturity, and the yield. These points will be discussed in subsequent paragraphs with regard to each of the leading varieties.
The data in Table IV varieties or mixtures. The one exception is the beardless fife group at Highmore. Considering that there have been two total failures at Highmore, this superior showing is a striking indication of the value of using good seed of productive varieties. For comparison, ordinarily well-cleaned seed similar to that used in all other field experiments was sown on fall-plowed land previously in wheat. The experiment was conducted with a representative variety of each group. The production of barley in South Dakota has more than doubled in the 10 years from 1903 to 1912. As with oats, this increased production has resulted wholly from the increase in acreage, for the yield per acre has remained practically the same. Table XII No.
Group and variety.
Yield per acre (bushels).
S. Dak. No. 1905 1907 1908 1909 1910 1911 1912 Average.
Num- Yield per acre (bushels).
Num- There was practically no difference in the water content.
There was a wide variation in the weight of 1,000 grains of the 6-rowed varieties. To obtain the fullest return from the use of these varieties, the seed must be kept pure and up to a high standard of quality.
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